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g*fl2ft fe&fls K J; £ it a a. ^ ^ ^ ;1/ ^ ^^.15 m t; BB 1" -5 . 
Bt^<©l«£&U£, *"'J-3-t:HD^^y^>i (P(3HB)) x 

rm*m^fo&£(Dn^m&mmmmfrh£f&T*z z>„ LfrL*&b. poh 
b) it, m ^ H H atti« -c* * <£> » (i & mvk±(D mm o , 

iffi{b^ISGntt/co ua>L, ifiogi^-k Kn4i/7;^>Si (3H 

£-5 = 0tfx.t£ % 7;^h-7-a-hn77 (Ralstonia eutropha) (!B£7 
;^y^X • a-bD777. (Alcaligenes eutrophus) ) £ /9 ^ T m 5?| iH 
i:^3-7.tyDt^>i$:#A6; fcT*. j^fflifc 5 <D3-t: KD^i/§fi 
(3HV) £(D *7 >^AitK^/-K U jh^^K P(3HB-co-3HV)©-&j£*s?f;bttTe »J , 
TBiopolj Oia5St'ftlf)ntP5 [^<M^fti|$g0052459#(1981)] a 7 n: 
n^^-T^ • 5r*t kfx. (Aeromonas caviae) (C J: 6 3HB £ 3 - M K D ^ S^^r+f- 
>m (3HH) a©2^t^^M^^U J:^.-r;U P(3HB-co-3HH)*5«J:tJ f ^O«JS^ 
iro^T, #F2£, H8f£**&£n, fcfcAli, #HiO¥5-93049-5§-&$gfc «fctf«r§B 
^7-265065-^ ^ii:fnftliS@^ftm^„ P(3HB-co-3HH)#S£#J±, 3HH 
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It'tSwtA^fjAM^tlTV^ CY. Doi, S. Kitamura, H. Abe, Macromol 

ecules 28, 4822-4823 (1995)] . 
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j%mW4: ~12t V^o /ciPiJE V^3HAn - >y ^lltt^: fc^ftS, PhaCl 
[!Rf IPiH^ 1 0-27678 l-^&ffi. J. Bacteriol., 180, 6459-6467, 1998] ^PhaC2 
[J. Bacteriol., 180, 6459-6467, 1998] ^t'O^'JxT.f^i^i^^f t 

ot^I^tlSiti^*- ijxxrMi. 3HB^^^{S^/i<fc>(I, ^ £ ;ft, ±fc 
m-Bttf V ^-T.'rJVltT^Jly y 7, U y'^ fttftt Itl^l L^t, 

CO £ f£v^*_&i\ 

# >m&j&Mmmfe?tfffi.Mi*n?ziy3.- k^e^-t, • xxtf-6i-3*k£, 

— K^e^* • x*fcT-61-3t*S3|S/tfy x^^l/S^K^ 1 JUS? (phaCljtte 
-?) , 7;^h=7-i-hD77ft*^--!rb^7-lfIfif (phbAjffe 
fciO'?;^ h— 7 • h n 7 T &3fcNADPH-7-fc h- 7 -tr ^I'CoA U 

tfate? (phbBis^^) $-^Bnm&Ltzmnm&& 

rt s . JKSI»4~12©3HA^.— y h 3HB£D^;l^«*80~95%©P(3HB-co-3 
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(b) BE?!I#-^ 2 Xi±IS?'J#-^4 -021$ tiS 75; KBB?iJ(lfcH>T 1 < J±» 

S?>C. *#gBJte. tH U ^-^T^S^g^itte^ rt*&T<D(a)X{i(b)(DDNA 

(a) E?!I## 1 X{iS2^J## 3 -C'StSn-SJfiSE^Jfc^fcDNA 

(b) IS^iJ#-^ 1 X(£ge?'J#-S§ 3 T*^3nSi£*BE7y ££i/DNAJi7. h D >->*x 

W^Jtfc K-TSDNA 

(a) E?j#^6t-«$n6 7 5 -/KSB^ifc^fc* 

(b) IB#I#-*§- 6 -C*£n<5 7 5 y BEIfi^JCfc^T 1 mb< (iKi®7 5 

SMI, *$£m&. &-T tf»te?**J^T©(a)Xli(b)©DNA*»ib 

(a) E^J#-%5-0^£n<Si£SE#|fe^frDNA 

(b) E?!I## 5 T-^t£ *l5ifil£BB?U&^i*»DNAt.X ^ijv^ii/ h&^frTT* 
"T-5DNA 

3 Mr, #3fciP3J±, NADPH-T-t h 7-b^;i/CoAi/ £^ ^--tfate^as&T© 
(a)3Z.f±(b)<7)# w^Rfc n - K -f 6DNA^£> & 3 , fflBBKISglftT'&S. 
(a) I5F'J#-*§- 8 7 5 V &BBJ»J 
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(b) ie?y#-5§- 8 T?at£ nsr ? ^ MTdt-fc^-c i ^ l < i±mm<D7 ^ j m& 

;i/CoAU^#--t??2H4fe3rl-5# >;<?JC 

(a) 3Z.I£(b) ©DNA*» f, & § , fu E^X$5^-C& 6 „ 

(a) E^iJ## 7 -Cg|£*i5J££BB?!l&£fcDNA 

(b) BBJiJ*-^- 7 "031$ tiSl^l^J Sr^frDNAi: X h'J^>'i>b i^frTT' 
;W ^'-T XL. ^oNADPH-7-b h 7-fe^-;PCoA^ # — if % % f & 

£436 3 U itt^J: Itli, ^Hifc4 ~i2©3-n Kn^i/j^ 
#>^o.- y M0!l;U£, 3-b Ho + i/7^*>t^-7 b <D80~95mol % **3- 

i . mmz&momii 

y^^CPseudomonas putida), J/a-KttT, • XT. tl" — 61-3#fc(Pseudomonas 
sp. 61-3)* Z (D-> a — K^^TKtCg-t-SSifflffi, v )V*V—T ■ hD7 
7 (Ralstonia eutropha) * © 7 ^X b-TlClfSil, z^;!/* • X"/ 
f "J T, (Baci 1 lus subt i 1 i s) & \£<0^^-)V7s (Bac i 1 1 us)M C JS "t" €> $BM, *B§ 
® (Escherichia col i ) ^ ©x -y 1 'J t 71 1:1 1 5 ii> ^7*05 t 
T. • -fe U k: '^/-X(Saccharomyces cerevisiae) * if CDIt" \y # n ^ -fe 7. (Saccharom 
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yces)JS(-JR"f t) ■ V )V h —-^(Candida maltosa)& 

^(Candida)S(lS-t6P^:, COSJHM&, C H O *ffl J§£ ^ <D ijj «M g£ & fcf*s^ 

* t^Tc^^ffi-rs^^©^ u ^x^m^ unsafe? £M L/zmm^m^^ 

:itt-t5. Illlli, *° U t K □ 9 >K(P(3HB))SO f 3-t K D 

7# >K£3-tl Hn*^7>^#>j|fc©#S^1&(P(3HB-co-3HA))0>£ric&g& 
fcasi - . 

H5tte?S£i**fcJi. fliaate?©*^^^:: J: U g^S-tf/ctfy t: Kn^-> 

^m-kj&mmmfc?- ->^- h^x* • £-61-31*41 k^al, 

H p#->^^ >I£-£j&g£*afc? fc&fe#±<0*- U t Ho 
>K^j£#J&a&?fc©IIflT*ffl[^i$;!agi £i±£ :ti:J: OfltSSi-S c 

^^ts. *°i> m H pap>>y^ >&^j&K^ate?**raJ»S*iT^<5 ;t£D 
flSBtt, l£afc?<D-gP£ yp-7't U TJ8 :/ y ^ -tf — a 

/9--X Hf=-*7 — -t'5Sfe^St>'NADPH-T-lr h Tir ^;l/CoA U #9 $ — -tfitfe? % 
m^&mm^? (flTA) t4:i:i:J:iJ»S:i^t5. 

jtfy x. * -r as jg&^fc l/TIi, ^-H^xX • x.^ £-61-31* e& 

* © phaC l jg £ ? X f£phaC2 jg fe ? & **3Mf t> *i 5 . phaC l a ? CD Jtfi S @2 W 

i iz % phaciiite? Hi-3# u x^f;n^ii©7? y & 
^■r^m^ffjRfStt'feWi-sisy. ^f£r^ y&E^jt-fc^T 1 

07 3 y B3L frUn*¥©££**£b-Cfc <fct\ 0!l*fc£, I3?iJ#^2 
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5 V SESE^JK 1 $?£L<{£2~5{[S. £ <b(i$?£L< f£5~10fll©7 5 J 
IM. L < (i2 ~ 5{0, 2 <b (C$f £ U < l± 5 ~10{!<£>7 5 y i^ilLt 
x> h fc^fef^T'CvW #'-f X-T5 w 5 DNAfc, I^DNA^ D niX^ 

~68tJ"C* U » thU ? A»jga*250~350inM x L < f£300~400mM-C*(D&fr 

*©phbA»te^& ifa*^{f t>*i5. phbA«fe^F©Je3£BB9U , S:BB5U#^-5 ph 
bASe^^'n- Kt5 0-T h 7 -if© 7 ^ > KiB?U t BB3?>J#^- 6 (C^-T 

lfi. L < Ii2 ~ 5 {SK $ L < f£5~10fll<D7^ 

fc«k<, XfiiS^'JS-^ 6 t'i^n^T ^ y SfBB^Jtw 1 {!, # £ L < f£ 2 ~ 5 

S5)i:»ib< l£5 ~10*[§<D7 ^ yK* s f*AQLTt. £ < . *>5vMi, BS 

^fcDNAi:* h »J > h^^TT'^^ y; £V X-T-5 d fc**-C£5DNAt>» 

U < l±55~68°CT*& 'J , th'J A»£**250~350mM, L < (£300-4 

NADPH-7-tr h 7-tr^;VCoAU ^ --IfiifE^i: UTii, 7^h- 
7 • a.- h 7 E&&<DphbBit£^& £>ns. phbBjlte^ ®&££$d 

£@2J'J#-S§ 7 phbBit^^^'n— K1"5 NADPH-7 -fe hT-t^^CoAU ^ # 
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^NADPH- 7 -tr hT-tr^^CoAU ^ # - -trS'ft £ #1" -5 M 0 . ^75 

y S£ie?y<;fci^-c i ^ l < i&mmcDT ^ j m^%%. MJn^cD^m*^ 

btiiP. @B^iJ§-% 8 -e^t£*i57 5 y ^ 12 CD H@, £?£L<f£ 

2~5{1L 2 L< f±5~10{@©7^ ^Simi/tfei <. Xtiffifll 

ttST-a^tlST^y'illEJiJClI, $?£L<f£2~5{|g, ^^(I^SU< 
f£5 ~10#CD7 5 y g^ttin LTt, «t < . *S^I±, S3 8 t'S^ti^T 

5^ @£f5?'J<£> 1 £?£L<«£2~5{S, $ ^> IZ#$. L < (i 5 ~10fiS<7)7 ^ y 
MSlttJ:i\ £/c. ffi#J#^ 7 T*3!£*lSJ&gre5lJ££frDNAi:;* h 
U h&f^TTjvW :/>J ^-rX-TSZl i: -5 DNAfc, 3£DNA**NADP 

H-7ir h T-tr-^JUCoAU ^ * — -tfrgtt £ ;ff f 5 # > ^ ^ JC 4 n - H f S PI »J 

60~68°C, L < {i55~68°C "C* 0 , ± h V »7 A»£a*250~350mM, $? * U 

< (i300~400raMT'£D^{^^ V^^ c 

sciiA^ts. mxit. ±mm^m±tLxm^^m^^it. PBR322, p uci 

8, pBluescript l\W(D7 7 7. 5. KDNA, EMBL3 X M13, A gtll#© 7 7 — :>*DNA 
S£ S £: fif Efc £: ITfflv^^^ti, YE P 13 . YCpSO^^. ijj ^ jffl fl£ & ft ± 
t LT/B^Sti^-fi, pcDNAI, pcDNAI/Amp (-f > fc: h D W±)^£^^ # 

• fi*f#Sn5RK2«SljS,£ «:^T-rSpLA2917(ATCC37355)^RSF1010ttSijej^ 
£3l-r£pJRD215(ATCC 37533) m £ ^ 9 $ — £ Ltffl^SI t^'t'tS, 

S*lfc"^*-DNA»rJt £ fc, TUISODNAU ^'--tf^ffl VtlSSJS^ ii5 w h 
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-Xmm^^± t L Tffl V>£if£Kfi, trp7°P^E-#-, lac^P^-^ 
— . PL^P^-^-, PR^D€-3?- T7yo^E-^-^ £f gp«£fgaE 
t LT/Bi^ l£. gal l^D^-^-, gal 10 7° P ^ — # — ffl ^ 

5 C iiftS. 

ya- K^E^JRKJS-fr -SUB® Ltffi v^tg^rdte, 7*n^E 

— * — i: Lt, phaClfsilte^^phbCABRe^D >±g©yo?-^-^ 
fci:^A£nS^#&i:£ffli^5;:i:j& s -C#S. &fc\ phaCl? s jIfe^±}ft££>i& 
SSd^J ^@e^'J#-^ 9 (I, phbCABjj e ^-^P>±^©i^a@B^J^@H?iJ#-§-10(C^i- o 

A^-^IB^iJ (SDE#|) &*>\ iIJRv-# — £L 

Tfcfc, $J*.(£'7>k::> U rb7f-fi"J vntafif. ^^-^ 

t'J:fA^5g|i:i:'^t^:i:^^. phbCAB| e ;fr^a >T2ft 

3. mm.m%w<Di^m 

(Dm\l5&£ UTIi, #J*J£#;l/S'9A'f';*>fcJB^S;j5f& [Current Protoc 
ols in Molecular Biology, 1#, 1.8. 1H, 1994^] h D#l/-y a 

[Current Protocols in Molecular Biology, 1#. 1.8.4 M. 1994^] ^ 

S?-&-te3l?St-«J: Off -5 - fc**T*£5 [Friedrich et al. : J. Bacteriol. 147:1 
98-205(1981)] . 
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?£ [Methods. Enzymol. , 194, 182-187(1990)] . 7. "7 x. P "7* ^ 7* V [Proc.Nat 
1. Acad. Sci. USA, 84, 1929-1933(1978)] . RHU^ASS [ J. Bacteriol . , 153, 
163-168(1983)] f> tiS. 1&MJ^<£>*!^ *.ffcDNA©2» ASS £ L X 

7. • Ji7s ^-61-3^=1:. ^575 KpJBB49-phbT*fl2SI$K& I, fctfc (Pseudomona 
s sp. BB49) liFERM BP-7263£LT. ^5 5 K pJKSc46-phaT'J^K L 1* 
(Pseudomonas sp. KSc46) fiFERM BP-7264 £ U T „ & J: t>"pJKSc54-phab"CJF^H 
4S&L/c£fc (Pseudomonas sp. KSc54) f±FERM BP-7265 £ L T , X H & f/fr |^ £ 1ft 
I3*X3lfc&fl?flF&ffi < l£rfi3C 1 T@ 1 # 3 (C, ^^11^8^5 

mm^s^i-^m^^v x^-r^fc^jsgsts-e, m^mmi^^i^m^i^ hm 
-cmbntzffi-n$xLmfazmm-fzmi&£ lts, t»£&i**8Hb 

^^©^2K^b%*^(f 5>ns. mmm4i^±commmm^sM^mmw.£ 

•9-7 7 >7 — ?*, ^>777-it. ^-U-^Jft, ■fS'tfi, A , -j-**?*, 
7|-^*>B£, t-*77>1$, ^^'JVi, 7j-u-f>^ % /^i/^vgg, j v 
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^ y — )V m 5Z. it Z. ti h T )V n — ;u © m 7. -r ;i/ # ft ^ If ^ *i -5 . 

gJHSJgi: LTte, ffiUJiTV^E^T, ife-fbT^^e-^A, ISKTVt-^A. 
U V^TV^E-^ Af©7 y^E^i ^ AJ&tD{&. ^y°h>, ^a:^^, ^©31^ 

mmt£(D y □ ^ - # - & pfc^a^ y # — -c*j&she& l /cM^ % 

fcT;l/- 0 - D * h y H (IPTG) , ^ > H-;UT^ U ;Hfc(IA 

A) f ^^iilCijlDtS^i^t'tS. 

■fi&JWIJI&fclf ±fc LT»t>n/c^mte«l#%JSaii-S^*l: Lilt 
RPMI-1640 , DMEMigjftXtiwn^CDJSft&C^S/fl&EJfil^^^linUfeigJt&^fflt^ 
htlZ, ig*J±, ®^5%C0 2 ^^T, 30~37TCT*14~28BIHfT-5 o ig*^{i^7 
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|§J 2 f±, ffi^ A ^ ^ 3? — ©tilg^Jig £ ^ L 0t? & S . 

HJ3I£, ->3.— K^E^"^ • t:— 61-3*fc(phbC: : tet) CDJ£SHE8S C IB 

HI 4 fcfc, *^BJ {I «fc U # h tltz. &m£# V ^7. t- )V 7 -i Jl A (D 51 r> §g U KSl 
II 0J3 £ II fife 1" 3 <D « m B 

CUffifiW 1) '>i— K^E^-^ ■ ^7* \£ — 61-31*© # U \L F D 

2/ a — K * • XXH- 61-31* (Pseudomonas sp. JCM 10015) (i, mMWL4 
~ 120(Sl£ ^Sl £ fU/BT* §• -5 U H D ^ ^T^^ (PhaCl&tf 

Officii, 3-t FD^r^^^>i?:i-0ar.y htt^.f'Jx^f^ (P(3H 
B)) fc. j^^l&4 -12CD3HA3.- y h U j^^I/c^M^tH l> ^T.^ (P(3 
HB-co-3HA) ) 1/ > Kft&^tS. 3HBn.:=. «y Mi, PhaCl^PhaC2i U 

y h fc©j£«H4*SBiv , 'PhbC©, LTI^WC^Jffl 2 tt^T < , 

fCfeft, 3HB^^©«^itM^-/i< U :n*^,>W£^/&£n&^ 0 ^^T% a. 
- H^E^-X ■ x*fcr—61-3;f*<Dzi<y H KD^^>^ >i£lltJ«fti51te? 

£$Bl5Sl 3 — K T 5 Sfe^ (phbCp s 5Ste^) ©5' £ 342bpXrJ t 3' % 4l8b 

£^fr#(EcoRI-PstII^)£^ML/i. fct^T-, »£>nfcEcoRI-PstIBftf , 
P BR322(DEcoRK Pst I SPfiC IZ li L . # U H K P 3t */ 7 $ >m-&l&.&Mi&&? 

mWiftVy? 7,^ HpBREP9(TcO*f^»L/c. 1|f>n/c^7^5 KpBREP9(Tc0 
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fc, 272mM©S' 3«S&£fc8mM HEPESigffi?K(pH7. 2) ^ HSlffl L fe^ n — K^t 
^. ■ x^kT — 61-3^lwXU^ h Pd<l/ — ->a X^fefl^ : 7.5kV/cm, 800ft, 25 m 
F)CJ:iJ(:|A^: t phbC Ps Se^M1*(phbC : : tet) f h7ifi"J>^ 

S.^'S't41*^^PS^L^^fe{*DNA?:3i^^$!]Pl^^t:-?i'fb^, phbC Ps iIfc^PCD 

-gpfc^n-y^-ts-y-if ww y »; >£fir^-c, ^m-ztizft 

*&SI*'^*-<Ofipgi^je£ia 2 DNAif)t©^DifS.t/51^#{iS 
SESambrook et al. rMolecular Cloning, A Laboratory Manual 2nd ed. , Cold 
Spring Harbor Laboratory Press, 1989] (I. otfro/:, HI 2 dlHtfctf) J: O 
pBSEX22^t>'pGEM'-phbCAB^i±l^y^7.5 K £ Ltfl^:. ::t'. pBSEX22(i, 

K^-^ • X^ — 61-3^CDphaC15a{s^ £^fc2.2-kb EcoRI-Xbal^f 
fcpBluescript II KS+f'#Ai"5 w fcK J: OflFKL, pGEM' -phbCABfi, 
h — T • 3.— h □ 7 TH16CATCC 17699)CDphbCABjg{£^ [J. Biol. Chem. , 264, 
15293-15297, 1989; J. Biol. Chem., 264, 15298-15303, 1989] % PCR-CiBW 
U f§S>n*:PCRWfJt £. Ndel ilPstlMSr^EillL/cpGEM-T (Promega*±) 

• x^ lf-61-3^^-e^^RTt^y7^ 5 KpJRD215(ATCC3753 
3)tlff A ■ jttSUfe. -T&;b*>. y^T,^ HpJASc22(i, pBSEX22rt» <b , 3. - 
KttT. • x^f- 61-3)ftft*jH V ■r^fi'&B* 1 51te^ (phaCl Ps it{5^) 
XtfKjgfis^ ©^D^E-^-(Pp s 7 r O*-^-)%^t»ApaI-SacIWfii % 93 *J ttS 
L „ mm^-k. pJRD215©ApaK Sacia5ffii=5I*g • }f A1" 5 - i: tl «fc U f£« 
Ufc, y^X^ KpJBB49-phb<±, ^;V7. h-7 • h O y 7 fi^phbC 

ABge^-^P (Pie^D^t — # — ). phaCl Ps jt&^, — 7- 

zl— b077fi*^-^r h*-*7— tfitte^CphbAfcjge^f), h— 7 ■ ^ 
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— h a 7 7 &3fcNADPH-T -tr b T-tr^-^CoAU # 9 % — ifitfe^ (phbBji e 3afe^ ) 
#7 h — 7 • hny y fi^phbCABjs^-^n — 5 -t- — — CT Re ^? — ^ 
^ — )££k»BamHI-BamHI®f)t fc. pJRD215£>BamHl£B{£(1 • #At§: 
£ (I «fc U fcfEKL*:. f It, 7°=>7^ ^ HpJKSc46-phai±, Pps^D^ — ^— . p 
haClpsiafc^ phbA|[e5il5?, phbB Re jl{5^ RVTu* - ^ * ~~ $ — & ^frKpnl-Sa 
clBfJtfe, pJRD2150KpnI, Sac I SPft Cl^ • If At" S d £ (I =t U * fFS£ 0 tz. 

y^Tv 5 HpJKSc54-phab(i, ?? s 7'U*:-$ — % phaClp s ilfe^ Pie^ D 
^E — , phbAsejafS^P, phbB Re jg-fS^^ t^'TRe^ - 5 * - # — % ^OKpnl-SacI 
BrJife. pJRD215©KpnI, Sac I SPfit (I • - £ ^ <t f J £ fPi£ L . 

[mg^'J3] v'^.-K^e^-^ • tf-6l-31*(phbC: : tet) J^Ktg^tetfM^ 
HlfeM 1 Cfcv>T#?> tife^i— Ktt^ • — 6l-31*©phbCp s il{5^ 

5£igH*(phbC: :tet)(-, ^ffigftl 2 IZ *5 V^T» <b tl/c 7 v * 5 K £ , ^"^Ie^J* 

ASc22, pJBB49-phb, pJKSc46-pha, pJKSc54-phab£ -ttl-^tUfcBlSSn-l 

— H^E^-^ • — 6\-3tf£(phbC: : teDflat: t tl? ftL B J^fJfe 1. 5ml 4«"C, 3 

-61-3l*(phbC: :tet)«cO^*%0. lmlfcig^U 30°CT' 4 ftftS&ll U /c. 
T. ffi^^-^^^MS^^igife (0.9%»J>mth l JfA. 0. 15% 'J # 
U^A, 0. 05% Jfi-fb 7 > ^ — ^ A, 2%y;i/3 — 7., 0.1% (v/v) Trace elem 
ent solution (CoCh-SHjO 0.218g, FeCl39.7g, CaCl27.8g. NiCl 3 -6H 2 0 0. 118g, 
CrCl 3 -6H 2 0 0. 105g, C11SO4 • 5H 2 0 0. 156g£0. 1N&^ 1 1 iterflfcJW L tz t, ©) » 
1.5%*3»c, 50mg/l#-?- v-f I2.5mg/l-r h 9 U >) f-^^fc L , 3 

0°CT*2 ~ 5 HKiSfcLfc. 

MS^i£*fe±-C*if ML/c zi n--*m$&1r2> £ i: i:i •oXlfc&Mi&fo'fcfttz. 
pJASc22, pJBB49-phb, pJKSc46-pha, *5 J: 0\ pJKSc54-phab£ ft -5 ff^SI^^ 
fr^-enftl. vol- • x*kT-ASc22ffc, BB49#U KSc46#L fcitf, 
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[^JiS0!|4] ^^-FttX • 17 k:° — 61-3*£(phbC: : tetJ^Htetftftiw «k -5 

-f&*>*>, K^r^-T, • xxb- 61-3*fc(phbC: :tet)t*, ASc22» % BB49|fc. 

KSc46*fc, KSc54*fc£, *ti-¥ti. 2%^fJl n -7. 100ml©MSJgflfctl«[B U 

*RP7 7^3tf, 28X:T-48^rH««L/c. i$^#H K «fc o "C gfls £ 0iR U M 

■^^Sc*)*), ^^ffi#10~30mg(I 2mlOKi- p< # y — A/WLWL (15:85) £2 
inl(D^DD^^A?:iiJiDUtf|iL, 100 °CT'140 ftffljJQj&-t& C^CiU. 

h^7 7{±A^8if^mSiGC-14A % ^rt^^y-^yAliGLf-fxV^ 
*±g£NEUTRA B0ND-1 (#^A:R25m, # v A |*I tlO. 25mm, jBEffllffO. 4 fxm) £ 

/cIgmSrSt 1 IZ^L/c. 



S£SM<*3S tf'Jx*5Mb gKUX^T-JU flflt ( mo |%) 





(g/l) 


f§(ll%) 


3HB 

(C4) 


3HHx 

(C6) 


3HO 

(C8) 


3HD 
(Cio) 


3HDD 

(Cl2) 


3H5DD 

(Cl2) 


phbC::tet 


0.7 


4 


36 


0 


6 


23 


20 


15 


Asc22 


0.7 


6 


64 


0 


2 


15 


11 


8 


BB49 


1.7 


38 


92 


0 


1 


4 


2 


1 


Ksc46 


2.6 


37 


81 


0 


1 


9 


5 


4 


Ksc54 


2.5 


45 


92 


0 


1 


3 


3 


1 



£) 3HB : 3-t FO*->^>K ; 3HHx : 3-fc KO*->^>K ; 3H0 : 3-t K ; 
3HD : 3-t Kd+i'-rA^St ; 3HDD : 3-bHn*-> K^^SS ; 3H5DD : 3-t Kn^i-cis-S-H^J^K 
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x.Xh°-61-3$;(phbC::tet) {;:<}; T £jg 2 n/i *° U x^r^lt 3HB#*£^36 
mol%a^&6ftfi-&;Ky i^^;l/P(3HB-co-3HA)-C^>o/c„ phaCl 
iafe^^#A$ n/cASc221*{Z J;ot4g^^/c# U x^f ^(i. 3HB#^* s f? 
IBtK'J XT.r-^HwJt^^f^t-iSin U i?$64mol%-C&o/c 0 — ^U^h- 
T • =l- h D 7 t E&5fcCDphbAjtfe^;&t>'phbBiifc^ &mA2 ti/cBB49*. KSc4 
61*. KSc54*fc(I «fc oT^jg^tl/cJKU i7f;H±. 81 ~92rao 1 % £ ft <^3HB#^ 

~45aS%£«V^i££^L/c 0 -flSfl, ft3HB#*CDftS^*' U X7,^;i/P(3HB 
-co-3HA)t±, P(3HB) £ [£J1& U . mifcttS: ttS £ ft i-W«*ttf-«tlT l^£ 0 

# #6 W K *J ^ T » £ *l ft 3HB# $©*1^^'J :n^^;KDH«8*J 
5lS5:i^^, T & 4o . £ T > 94mo 1 % CD 3- t K D * ^ $ > H 
( j& US R : 4 )&t>' 6mol%©3-l: K n ^ i/ 7 ^ * > 1 (^it : 6 ~ 
12) b & 6 ft II *° U ^ t- ;i/P(3HB-co-3HA) 4 -M ^ T , J? £ #5 150 
M mCD y 4 )V A £ \f m L /c 0 |Hn/:7^kAt £ jft (I IB ft CD # & 
[Doi, Y. et al. : Mac rorao 1 ecu 1 es 28 : 4822 ( 1995) ] IZ fi£ o X , ^ S. 
T, 100mm/#© 51 o IB y SJK K «fc S 51 o 5B U ISS* £ fr o fc. ^ CD ^ 
* , 04(i^L/c o 04©*-^i:Scfpt, 5i ^> 3B U St i£ » -V 
> #&*tiLmtotfm*&.& U ft £. Z. *> * ttl^ft. 17MPa, 0.22GPa#. 
#680% -Qh r> . ztomti.. ffl, M £ ft T ^ -5 5 rfi 4 JK *4 £ U T ft b 
ft h jg m V X V > (film grade; lOMPa, 0.17GPa, 620%) 

n#cDtcDT'^>o/c 0 ^/c. ra^^^n-ci^ 

X X -r CD P(3HB-co-10%4HB) [Sai to, Y. et al.:Int. J. Biol. 
Macromol., 1 6 : 99 ( 1 994) ] Sl tf P ( 3HB-co- 1 0%3HHx) [Do i , Y. et al. : 
Macromolecules 28 : 4822 ( 1 995) ] CD 51 o 3ft t) 3$ S. «£ i* # £>'^ f£ 
ft? ft. 24MPaS. 242% , M (I 2 lMPaS 400 % T- * 5 w rt> . 
#Sg«9§Kfc^Tf&<b*iS£##tt&S£#'; x^f^li. ft * CD *° 
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J2k±(D Z £ £ V . # f§ BJf K £ o T , Sitt^y^^^'y^tlH]^^ 

£>&U. $#C3HB#^®i£^ftM£# U -t-JK P(3HB-co-3HA) 

(3HB) iz it /< T iMSStt (I « tife £#j§?<l4 7° ^ ^ v V £ & * -C* ffl T- £> 6 . 
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5DNA*><b&£, l §a*fc©J&j€l5S!#. 

(a) SB^J#-^2 3l(i@B^J#-^4T'^^n€.T^ y KBBfll * ^t»» * W*^ K 

(b) SB^iJ## 2 3U£BB#I##4 X-mzn&T 5 ^ iESE^JKfcl^T 1 < f£$E 

i mmcoftmmwkte. 

(a) MS^J#-^ 1 XfiSB^JS-^- 3 t?£S£n*Jfil£Be?iJfc£fcDNA 

(b) U?!)#-5§ 1 XfcfcBB5!l#-s§- 3 -e^SSns^gRTUfc^frDNAi:.*. h U >->'x 

zi— Ki-«DNA 

4. £->r h ^yJ"^— -tfifie^^i^T^C a) XJ± (b)(7) £ W^Kfc n — Kt5D 
NA**t>£5, If ^JH 1 IB«c©^K$e^^« 

(a) igj"j#-^6-e$?£*i67^ smmmtt-sij* 

(b) ge^JS-^- 6 T*St 2*1,3 T ^ y BIE^JKis^T lgL< J±fK41©7 5 y K** 

5. hf=-^-7— t*afis : ?*s^T©(a)X{i(b)©DNA^P)*:S, if *S 1 IB 

(a) I2^J##5T'ft£n£J&SIE?iJ£i^ODNA 

(b) ffi^J#-^5-e*$n«Jfi3IBB5!l ! S:*JL»DNAfc^ h V >^>*x> S^^^TT' 
-T-5DNA 
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6 . NADPH-T-fe h Tir^^CoAl/ 9 — -fell te^ 2>^T <D ( a) 5L f£ (b) (D $ > 
;^K£ n- h*-t$DNArt>f>&5, ff^JI 1 iatt©fl£Kf£Bi#. 

(a) E?!l##8-C^$tl<5T^ J m^m^^iJ^ W^H 

(b) i29!JS#8-e^$*iS7 5 J mMn^te^t 1 ttgfcfli|(DT5 ;|*s 

B$S^U < tittiQ^n/cT 5 ^ i*I2?'J£ltr^ NADPH-T-fe h Tfe5f- 
;i/CoAi/ ^-fe*fgtt*W-t5 # w^X 

7 . NADPH-Tfe hTfe5 L ;l/CoAl/^'^^--fe !, 3S{E^* i 'i^T©(a)X(i(b)£DDNA^ 

(a) i2^J#^7-C^$n*JtSE^J%^t»»DNA 

(b) K 7 T-St2*i3J&Sie?<J£^frDNA£ X h U >->*x > b fc^fefrTT- 
;W ^'U ^XU ^ONADPH-Tfe h Tfe ^-;i/CoAU ^ 3?— t*Stt%tt5 
# W^Rfc h'-TSDNA 

it*® i mwLmmu&w. 

9. S/a-K^tXlCItSKlI^^a-K^tT. • ^7. tf — 61-3*fc(JCM10 
015)T**>*ffll*S8Ett©^Htelj|f*:. 

10. «#JS 1 ~ 9 ©v^-rti^ l ^t::§E*fc©ff£Ki5gl#£f£«U mht\Z>i& 

1 i. ,-}<y m*^**, M^iK4 ~12©3-t: K n#i/T^^7 >K^— v h**f> 
12. 3-t Kn#S/7^*>»^=y h**. 80~95%<D^ )V<ft^L-QZ-\i K P =¥ 
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i 



SH 



NADPH-7-fe hT-fe^U 



T-fe h7"fe3\IU-CoA 
, 1/ — NADPH 



NADP+ 



t 



H OH O 
CH 3 CCH 2 C-SCoA 
3HB-CoA 



CH, H 
P(3HB) 




H OH O 

C m H^CCH 5 C-SCoA 
3HA-CoA 



O CH^.H 



O 



-iO-cf-CH,- Q^O- C-CH2-QJ 
P(3HB-co-3HA) 
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p»SCX22 



EcoOfiSl. Xhal 
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SEQUENCE LISTING 

<110> Riken; Japan Science and Technology Corporation 

< 1 2 0 > The method of production of coplymerized polyester 
<130> PH-1046-PCT 

<150> JP99/225102 

< 1 5 1 > 9-AUG-1999 

< 1 60 > 11 

< 1 70 > Patentln Ver. 2. 0 
<210> 1 
<211> 1680 
<212> DNA 

< 2 1 3 > Pseudomonas sp. strain 61-3 

<220> 

<221> CDS 

<222> (1). . (1677) 

<400> 1 

atg agt aac aag aat age gat gac ttg aat cgt caa gec teg gaa aac 48 

Met Ser Asn Lys Asn Ser Asp Asp Leu Asn Arg Gin Ala Ser Glu Asn 

15 10 15 

acc ttg ggg ctt aac cct gtc ate ggc ctg cgt gga aaa gat ctg ctg 96 

Thr Leu Gly Leu Asn Pro Val lie Gly Leu Arg Gly Lys Asp Leu Leu 

20 25 30 

act tct gec cga atg gtt tta acc caa gec ate aaa caa ccc att cac 144 

Thr Ser Ala Arg Met Val Leu Thr Gin Ala lie Lys Gin Pro lie His 

35 40 45 

age gtc aag cac gtc gcg cat ttt ggc ate gag ctg aag aac gtg atg 192 

1/24 
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Ser Vai Lys His Val Ala His Phe Gly lie Glu Leu Lys Asn Val Met 

50 55 60 

ttt ggc aaa teg aag ctg caa ccg gaa age gat gac cgt cgt ttc aac 240 
Phe Gly Lys Ser Lys Leu Gin Pro Glu Ser Asp Asp Arg Arg Phe Asn 
65 70 75 80 

gac ccc gec tgg agt cag aac cca etc tac aaa cgt tat eta caa acc 288 
Asp Pro Ala Trp Ser Gin Asn Pro Leu Tyr Lys Arg Tyr Leu Gin Thr 

85 90 95 

tac ctg gcg tgg cgc aag gaa etc cac gac tgg ate ggc aac age aaa 336 
Tyr Leu Ala Trp Arg Lys Glu Leu His Asp Trp lie Gly Asn Ser Lys 

100 105 110 

ctg tec gaa cag gac ate aat cgc get cac ttc gtg'atc acc ctg atg 384 
Leu Ser Glu Gin Asp lie Asn Arg Ala His Phe Val lie Thr Leu Met 

115 120 125 

acc gaa gee atg gee ccg acc aac agt gcg gee aat ccg gcg gcg gtc 432 
Thr Glu Ala Met Ala Pro Thr Asn Ser Ala Ala Asn Pro Ala Ala Val 

130 135 140 

aaa cgc ttc ttc gaa acc ggc ggt aaa age ctg etc gac ggc etc aca 480 
Lys Arg Phe Phe Glu Thr Gly Gly Lys Ser Leu Leu Asp Gly Leu Thr 
145 150 155 160 

cat ctg gec aag gac ctg gta aac aac ggc ggc atg ccg age cag gtg 528 
His Leu Ala Lys Asp Leu Val Asn Asn Gly Gly Met Pro Ser Gin Val 

165 170 175 

gac atg ggc get ttc gaa gtc ggc aag agt ctg ggg acg act gaa ggt 576 
Asp Met Gly Ala Phe Glu Val Gly Lys Ser Leu Gly Thr Thr Glu Gly 

180 185 190 

gca gtg gtt ttc cgc aac gac gtc etc gaa ttg ate cag tac egg ccg 624 
Ala Val Val Phe Arg Asn Asp Val Leu Glu Leu lie Gin Tyr Arg Pro 
195 200 205 

2/24 
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acc acc gaa cag gtg 
Thr Thr GIu Gin Val 
210 

ate aac aag ttt tat 
lie Asn Lys Phe Tyr 
225 

cgc ttc tgc ctg age 
Arg Phe Cys Leu Ser 
245 

aac ccg acc aag gec 
Asn Pro Thr Lys Ala 
260 

gcg etc aaa gaa gec 
Ala Leu Lys G 1 u Ala 
275 

gac ate aac atg etc 
Asp I 1 e Asn Met Leu 
290 

ctg ctg ggt cac tac 
Leu Leu Gly His Tyr 
305 

acc ctt ttg gtc age 
Thr Leu Leu Val Ser 
325 

ctg ttc gtc gat gag 
Leu Phe Val Asp Glu 
340 

cag gee ggc gtg ctg 
Gin Ala Gly Val Leu 



cat gag cga ccg 

His Glu Arg Pro 
215 

gtg ttt gac ctg 

Val Phe Asp Leu 
230 

aac aac cag caa 

Asn Asn Gin Gin 

cag cgt gag tgg 
Gin Arg Glu T rp 
265 

gtc gac gta g 1 1 
Val Asp Val Val 
280 

ggc gec tgc tec 
Gly Ala Cys Ser 
295 

gee get etc ggc 
Ala Ala Leu Gly 
310 

gtg etc gac acc 
Val Leu Asp Thr 

aaa acc ctg gaa 
Lys Thr Leu Glu 
345 

gaa ggc cgc gac 
Glu Gly Arg Asp 
3/24 



ctg ctg gtg gtc 
Leu Leu Val Val 
220 

age ccg gat aaa 
Ser Pro Asp Lys 
235 

acc ttt ate gtc 
Thr Phe Me Val 
250 

ggt ctg teg act 
Gly Leu Ser Thr 

tec gee ate acc 
Ser Ala lie Thr 
285 

ggt ggc att acc 
Gly Gly lie Thr 
300 

gag aag aag gtc 
Glu Lys Lys Val 
315 

acc etc gac tec 
Thr Leu Asp Ser 
330 

get gee aag cgt 
Ala Ala Lys Arg 

atg gee aaa gtc 
Met Ala Lys Val 



cca ccg cag 672 
Pro Pro Gin 

age ctg gcg 720 
Ser Leu Ala 
240 

age tgg cgc 768 
Ser Trp Arg 
255 

tac ate gat 816 

Tyr Me Asp 

270 

ggc age aaa 864 
Gly Ser Lys 

tgc acc gcg 912 
Cys Thr Ala 

aat gec ctg 960 
Asn Ala Leu 
320 

cag gtt gca 1008 
Gin Val Ala 
335 

cac teg tat 1056 

His Ser Tyr 

350 

ttc gec tgg 1104 
Phe Ala Trp 
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355 

atg cgc cct aac gac ctg 
Met Arg Pro Asn Asp Leu 
370 

ctg ggt aac gag cca ccg 
Leu Gly Asn Glu Pro Pro 
385 390 
acc acc egg ttg cct get 
Thr Thr Arg Leu Pro Ala 
405 

aaa aat aac cca ctg gtg 
Lys Asn Asn Pro Leu Val 
420 

ccg ate gac etc aaa cag 
Pro lie Asp Leu Lys G 1 n 
435 

acc aac gat cac ate acg 
Thr Asn Asp His lie Thr 
450 

ctg ttc ggt ggc aag gtc 
Leu Phe Gly Gly Lys Val 
465 470 
cag age att ctg aac ccg 
Gin Ser lie Leu Asn Pro 
485 

age acc gac atg cca gec 
Ser Thr Asp Met Pro Ala 
500 

aag cac acc gac tec tgg 



360 

ate tgg aac tac tgg gtc 
lie Trp Asn Tyr Trp Val 
375 380 
gtc ttc gac att ctt ttc 
Val Phe Asp I 1 e Leu Phe 
395 

gcg ttc cac ggc gat ctg 
A 1 a Phe His Gly Asp Leu 
410 

cgc gec aat gca etc gaa 
Arg Ala Asn Ala Leu Glu 
425 

gtc act gec gac ate tac 
Val Thr Ala Asp 1 le Tyr 
440 

ccc tgg aag tct tgc tac 
Pro Trp Lys Ser Cys Tyr 
455 460 
gaa ttc gtg ctg tec age 
Glu Phe Val Leu Ser Ser 
475 

ccg ggc aat ccg aaa tea 
Pro Gly Asn Pro Lys Ser 
490 

acc gec aac gag tgg caa 
Thr Ala Asn Glu Trp Gin 
505 

tgg ctg cac tgg cag gec 
4/24 



365 

aac aac tac ctg 1152 
Asn Asn Tyr Leu 

tgg aac aac gac 1200 
Trp Asn Asn Asp 
400 

ate gaa atg ttc 1248 
lie Glu Met Phe 
415 

gtg age ggc acg 1296 
Val Ser Gly Thr 
430 

tec ctg gee ggc 1344 

Ser Leu Ala Gly 

445 

aag teg gcg caa 1392 
Lys Ser Ala Gin 

agt ggg cat ate 1440 
Ser Gly His lie 
480 

cgt tac atg acc 1488 
Arg Tyr Met Thr 
495 

gaa aac tea acc 1536 
Glu Asn Ser Thr 
510 

tgg cag gec gag 1584 



WO 01/11014 

Lys His Thr Asp Ser Trp Trp Leu His 

515 520 

cgc teg ggc aaa ctg aaa aag tec ccg 

Arg Ser Gly Lys Leu Lys Lys Ser Pro 

530 535 

tat ccg tea gga gaa gee gcg ccg ggc 

Tyr Pro Ser Gly Glu Ala Ala Pro Gly 

545 550 

<210> 2 
< 2 1 1 > 559 
<212> PRT 

< 2 1 3 > Pseudomonas sp. strain 61-3 



PCT/JP00/05331 

Trp Gin Ala Trp Gin Ala Glu 
525 

ace age ctg ggc aac aag gec 1632 

Thr Ser Leu Gly Asn Lys Ala 
540 

acg tat gtg cat gaa cgt taa 1680 

Thr Tyr Val His Glu Arg 
555 



<400> 2 

Met Ser Asn Lys Asn Ser Asp Asp Leu Asn Arg Gin Ala Ser Glu Asn 

1 5 10 15 

Thr Leu Gly Leu Asn Pro Val lie Gly Leu Arg Gly Lys Asp Leu Leu 

20 25 30 

Thr Ser Ala Arg Met Val Leu Thr Gin Ala lie Lys Gin Pro lie His 

35 40 45 

Ser Val Lys His Val Ala His Phe Gly lie Glu Leu Lys Asn Val Met 

50 55 60 

Phe Gly Lys Ser Lys Leu Gin Pro Glu Ser Asp Asp Arg Arg Phe Asn 
65 70 75 80 

Asp Pro Ala Trp Ser Gin Asn Pro Leu Tyr Lys Arg Tyr Leu Gin Thr 

85 90 95 

Tyr Leu Ala Trp Arg Lys Glu Leu His Asp Trp lie Gly Asn Ser Lys 
100 105 110 
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Leu Ser Glu Gin Asp 
1 15 

Thr Glu Ala Met Ala 
130 

Lys Arg Phe Phe Glu 
145 

His Leu Ala Lys Asp 
165 

Asp Met G 1 y Ala Phe 
180 

Ala Val Val Phe Arg 
195 

Thr Thr Glu Gin Val 
210 

I 1 e Asn Lys Phe Ty r 
225 

Arg Phe Cys Leu Ser 
245 

Asn Pro Thr Lys A 1 a 
260 

Ala Leu Lys Glu Ala 
275 

Asp lie Asn Met Leu 
290 

Leu Leu G 1 y His Ty r 
305 

Thr Leu Leu Val Ser 
325 

Leu Phe Val Asp Glu 



lie Asn Arg Ala His 
120 

Pro Thr Asn Ser Ala 
135 

Thr Gly Gly Lys Ser 
150 

Leu Val Asn Asn Gly 
170 

Glu Val Gly Lys Ser 
185 

Asn Asp Val Leu Glu 
200 

His Glu Arg Pro Leu 
215 

Val Phe Asp Leu Ser 
230 

Asn Asn Gin Gin Thr 
250 

Gin Arg Glu Trp Gly 
265 

Val Asp Val Val Ser 
280 

Gly Ala Cys Ser Gly 
295 

Ala Ala Leu Gly Glu 
310 

Val Leu Asp Thr Thr 
330 

Lys Thr Leu Glu Ala 
6/24 



Phe Val I 1 e Thr Leu Met 
125 

Al a Asn Pro Ala Ala Val 
140 

Leu Leu Asp Gly Leu Thr 
155 160 
Gly Met Pro Ser Gin Val 
175 

Leu Gly Thr Thr Glu Gly 
190 

Leu lie Gin Tyr Arg Pro 
205 

Leu Val Val Pro Pro Gin 
220 

Pro Asp Lys Ser Leu Ala 
235 240 
Phe lie Val Ser Trp Arg 
255 

Leu Ser Thr Tyr lie Asp 
270 

Ala lie Thr Gly Ser Lys 
285 

Gly lie Thr Cys Thr Ala 
300 

Lys Lys Val Asn Ala Leu 
315 320 
Leu Asp Ser Gin Val Ala 
335 

Ala Lys Arg His Ser Tyr 



WO 01/1 1014 PCT/JPOO/05331 

340 345 350 

Gin Ala Gly Val Leu Glu Gly Arg Asp Met Ala Lys Val Phe Ala Trp 

355 360 365 

Met Arg Pro Asn Asp Leu lie Trp Asn Tyr Trp Val Asn Asn Tyr Leu 

370 375 380 

Leu Gly Asn Glu Pro Pro Val Phe Asp lie Leu Phe Trp Asn Asn Asp 
385 390 395 400 

Thr Thr Arg Leu Pro Ala Ala Phe His Gly Asp Leu lie Glu Met Phe 

405 410 415 

Lys Asn Asn Pro Leu Val Arg Ala Asn Ala Leu Glu Val Ser Gly Thr 

420 425 430 

Pro lie Asp Leu Lys Gin Val Thr Ala Asp Me Tyr Ser Leu Ala Gly 

435 440 445 

Thr Asn Asp His lie Thr Pro Trp Lys Ser Cys Tyr Lys Ser Ala Gin 

450 455 460 

Leu Phe Gly Gly Lys Val Glu Phe Val Leu Ser Ser Ser Gly His lie 
465 470 475 480 

Gin Ser lie Leu Asn Pro Pro Gly Asn Pro Lys Ser Arg Tyr Met Thr 

485 490 495 

Ser Thr Asp Met Pro Ala Thr Ala Asn Glu Trp Gin Glu Asn Ser Thr 

500 505 510 

Lys His Thr Asp Ser Trp Trp Leu His Trp Gin Ala Trp Gin Ala Glu 

515 520 525 

Arg Ser Gly Lys Leu Lys Lys Ser Pro Thr Ser Leu Gly Asn Lys Ala 

530 535 540 

Tyr Pro Ser Gly Glu Ala Ala Pro Gly Thr Tyr Val His Glu Arg 
545 550 555 

<210> 3 
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< 2 1 1 > 1683 

<212> DNA 

< 2 1 3 > Pseudomonas sp. strain 61-3 

<220> 

<221> CDS 

<222> (!),.{ 1680) 



<400> 3 

atg aga gag aaa cca acg ccg ggc ttg ctg ccc aca ccc gcg acg ttc 48 

Met Arg Glu Lys Pro Thr Pro Gly Leu Leu Pro Thr Pro Ala Thr Phe 

15 10 15 

ate aac get cag agt gcg att acc ggt ctg cgc ggc egg gat ctg ttc 96 

lie Asn Ala Gin Ser Ala lie Thr Gly Leu Arg Gly Arg Asp Leu Phe 

20 25 30 

teg acc ctg cgc age gtg gec gec cac ggc ctg cgt cac ccg gtg cgc 144 

Ser Thr Leu Arg Ser Val Ala Ala His Gly Leu Arg His Pro Val Arg 

35 40 45 

age gec cgt cat gtt ctg gca ctg ggc ggc cag ttg ggc cgc gtg ctg 192 

Ser Ala Arg His Val Leu Ala Leu Gly Gly Gin Leu Gly Arg Val Leu 

50 55 60 

ctg ggc gaa acg ctg cac acg ccg aac ccg aaa gac aat cgc ttt gcg 240 

Leu Gly Glu Thr Leu His Thr Pro Asn Pro Lys Asp Asn Arg Phe Ala 
65 70 75 80 

gac ccg acc tgg aga ctg aat ccg ttt tac egg cgc age ctg cag gec 288 

Asp Pro Thr Trp Arg Leu Asn Pro Phe Tyr Arg Arg Ser Leu Gin Ala 

85 90 95 

tat ctg age tgg cag aaa cag gtc aaa age tgg ate gat gaa age ggc 336 

Tyr Leu Ser Trp Gin Lys Gin Val Lys Ser Trp lie Asp Glu Ser Gly 
100 105 110 
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atg agt gac gat gac cgc 
Met Ser Asp Asp Asp Arg 
115 

aat gac gcc gtg tec ccc 
Asn Asp Ala Val Ser Pro 
130 

aag gag ctg ttc aac tec 
Lys Glu Leu Phe Asn Ser 
145 150 
cat tta ttc gac gac ctg 
His Leu Phe Asp Asp Leu 
165 

acc aaa cac gcc ttc gag 
Thr Lys His Ala Phe Glu 
180 

tec gtg gtg ttt cgc aac 
Ser Val Val Phe Arg Asn 
195 

atg age gaa aaa cag tac 
Met Ser Glu Lys Gin Tyr 
210 

att aac aag tac tac att 
I 1 e Asn Lys Tyr Tyr I le 
225 230 
cag tac gca ttg aag aat 
Gin Tyr Ala Leu Lys Asn 
245 

aac ccg gat gtt cgc cac 
Asn Pro Asp Val Arg His 



gcc cgc gcg cat ttc 
Ala Arg Ala His Phe 
120 

tec aat acc ctg etc 
Ser Asn Th r Leu Leu 
135 

ggt ggc aac age ctg 
G 1 y G 1 y Asn Ser Leu 
155 

atg cac aac aac ggg 
Met His Asn Asn Gly 
170 

att ggc aag acc gtg 
lie Gly Lys Thr Val 
185 

gag ctg etc gag ctg 
Glu Leu Leu Glu Leu 
200 

gcc aag ccg ttg ctg 
Ala Lys Pro Leu Leu 
215 

ttc gac etc age ccg 
Phe Asp Leu Ser Pro 
235 

ggt ctg cag gtg ttc 
Gly Leu Gin Val Phe 
250 

cgc gaa tgg ggc ctg 
Arg Glu Trp Gly Leu 
9/24 



gtc ttc gca ctg etc 384 
Val Phe Ala Leu Leu 
125 

aac ccg eta gcg ate 432 

Asn Pro Leu Ala lie 

140 

gtc cgc ggt etc age 480 
Val Arg Gly Leu Ser 
160 

ctg ccc agt cag gtc 528 
Leu Pro Ser Gin Val 
175 

gca acc acc gcc ggg 576 
Ala Thr Thr Ala Gly 
190 

atg cag tac aag ccg 624 
Met Gin Tyr Lys Pro 
205 

ate gtc ccg ccg cag 672 

lie Val Pro Pro Gin 

220 

ggt aac age ttc gtc 720 
Gly Asn Ser Phe Va 1 
240 

gtg gtc age tgg cgt 768 
Val Val Ser Trp Arg 
255 

tec agt tac gtt gag 816 
Ser Ser Tyr Val Glu 
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260 265 270 

gca ctg gaa gaa gca ctg aat gtt tgc cgc get ate acc ggc gcg cgc 864 
Ala Leu Glu Glu Ala Leu Asn Val Cys Arg Ala lie Thr Gly Ala Arg 

275 280 285 

gac gtc aat ctg atg ggc gec tgt get ggc ggc ctg acc ate gcg get 912 
Asp Val Asn Leu Met Gly Ala Cys Ala Gly Gly Leu Thr lie Ala Ala 

290 295 300 

ctg caa ggt cat ctg caa gee aag egg caa ctg egg egg gtc tec age 960 
Leu Gin Gly His Leu Gin Ala Lys Arg Gin Leu Arg Arg Val Ser Ser 
305 310 315 320 

gec age tac ctg gtc age ctg ctg gat age cag ata gac age ccg gcg 1008 
Ala Ser Tyr Leu Val Ser Leu Leu Asp Ser Gin lie Asp Ser Pro Ala 

325 330 335 

acg ttg ttc gec gat gag cag acg ctg gaa gec gec aag cgc cat tec 1056 
Thr Leu Phe Ala Asp Glu Gin Thr Leu Glu Ala Ala Lys Arg His Ser 

340 345 350 

tat caa cga ggt gtg etc gag ggg cgc gac atg gcg aaa ate ttc gec 1104 
Tyr Gin Arg Gly Val Leu Glu Gly Arg Asp Met Ala Lys lie Phe Ala 

355 360 365 

tgg atg cgc ccc aat gac ctg ate tgg aac tac tgg gtc aac aac tac 1152 
Trp Met Arg Pro Asn Asp Leu lie Trp Asn Tyr Trp Val Asn Asn Tyr 

370 375 380 

ctg ctg ggc aaa gaa ccg ccg gee ttc gac att ctg tat tgg aac agt 1200 
Leu Leu Gly Lys Glu Pro Pro Ala Phe Asp lie Leu Tyr Trp Asn Ser 
385 390 395 400 

gac aac acg cgc ctg cca gcg gca ttc cat ggc gac ctg ctg gac ttc 1248 
Asp Asn Thr Arg Leu Pro Ala Ala Phe His Gly Asp Leu Leu Asp Phe 

405 410 415 

ttc aag cac aat ccg ctg act cac ccc ggc ggg ctg gag gtc tgt ggc 1296 
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Phe Lys His Asn Pro Leu Thr His Pro Gly Gly Leu Glu Val Cys Gly 

420 425 430 

acg cct ate gat ttg cag aag gtc aac gta gac age ttc age gtg gec 1344 

Thr Pro lie Asp Leu Gin Lys Val Asn Val Asp Ser Phe Ser Val Ala 

435 440 445 

ggc ate aac gac cac ate act ccg tgg gac gcg gtg tac cgc teg ace 1392 

Gly lie Asn Asp His lie Thr Pro Trp Asp Ala Val Tyr Arg Ser Thr 

450 455 460 

ctg ctg ctg ggt ggc gac egg cgc ttc gta ctg tec aac age ggg cat 1440 

Leu Leu Leu Gly Gly Asp Arg Arg Phe Val Leu Ser Asn Ser Gly His 

465 470 475 480 

ate cag age ate etc aac ccg ccg age aac ccc aag tec aac tac ate 1488 

lie Gin Ser lie Leu Asn Pro Pro Ser Asn Pro Lys Ser Asn Tyr lie 

485 490 495 

gag aac ccc aag etc agt ggc gat cca cgc gee tgg tat tac gac ggc 1536 

Glu Asn Pro Lys Leu Ser Gly Asp Pro Arg Ala Trp Tyr Tyr Asp Gly 

500 505 510 

ace cat gtc gaa ggt age tgg tgg cca cgt tgg ctg age tgg att cag 1584 

Thr His Val Glu Gly Ser Trp Trp Pro Arg Trp Leu Ser Trp lie Gin 

515 520 525 

gag cgc tec ggt acc caa cgc gaa ace ctg atg gec ctt ggt aac cag 1632 

Glu Arg Ser Gly Thr Gin Arg Glu Thr Leu Met Ala Leu Gly Asn Gin 

530 535 540 

aac tat cca ccg atg gag gcg gcg cca ggt acc tac gtg cgc gtg cgc 1680 

Asn Tyr Pro Pro Met Glu Ala Ala Pro Gly Thr Tyr Val Arg Val Arg 

545 550 555 560 
tga 1683 



<210> 4 
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<211> 560 
< 2 1 2 > PRT 

< 2 1 3 > Pseudomonas sp. strain 61-3 



<400> 4 

Met Arg Glu Lys Pro Thr Pro Gly Leu Leu Pro Thr Pro Ala Thr Phe 

15 10 15 

lie Asn Ala Gin Ser Ala lie Thr Gly Leu Arg Gly Arg Asp Leu Phe 

20 25 30 

Ser Thr Leu Arg Ser Val Ala Ala His Gly Leu Arg His Pro Val Arg 

35 40 45 

Ser Ala Arg His Val Leu Ala Leu Gly Gly Gin Leu Gly Arg Val Leu 

50 55 60 

Leu Gly Giu Thr Leu His Thr Pro Asn Pro Lys Asp Asn Arg Phe Ala 
65 70 75 80 

Asp Pro Thr Trp Arg Leu Asn Pro Phe Tyr Arg Arg Ser Leu Gin Ala 

85 90 95 

Tyr Leu Ser Trp Gin Lys Gin Val Lys Ser Trp lie Asp Glu Ser Gly 

100 105 110 

Met Ser Asp Asp Asp Arg Ala Arg Ala His Phe Val Phe Ala Leu Leu 

115 120 125 

Asn Asp Ala Val Ser Pro Ser Asn Thr Leu Leu Asn Pro Leu Ala lie 

130 135 140 

Lys Glu Leu Phe Asn Ser Gly Gly Asn Ser Leu Val Arg Gly Leu Ser 
145 150 155 160 

His Leu Phe Asp Asp Leu Met His Asn Asn Gly Leu Pro Ser Gin Val 

165 170 175 

Thr Lys His Ala Phe Glu lie Gly Lys Thr Val Ala Thr Thr Ala Gly 
180 185 190 
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Ser Val Val Phe Arg Asn Glu Leu Leu Glu Leu Met Gin Tyr Lys Pro 



195 



200 



205 



Met Ser Glu Lys Gin Tyr Ala Lys Pro Leu Leu lie Val Pro Pro Gin 



210 



215 



220 



lie Asn Lys Tyr Tyr lie Phe Asp Leu Ser Pro Gly Asn Ser Phe Val 



225 



230 



235 



240 



Gin Tyr Ala Leu Lys Asn Gly Leu Gin Val Phe Val Val Ser Trp Arg 



245 



250 



255 



Asn Pro Asp Val Arg His Arg Glu Trp Gly Leu Ser Ser Tyr Val Glu 



260 



265 



270 



Ala Leu Glu Glu Ala Leu Asn Val Cys Arg Ala lie Thr Gly Ala Arg 



275 



280 



285 



Asp Val Asn Leu Met Gly Ala Cys Ala Gly Gly Leu Thr lie Ala Ala 



290 



295 



300 



Leu Gin Gly His Leu Gin Ala Lys Arg Gin Leu Arg Arg Val Ser Ser 



305 



310 



315 



320 



Ala Ser Tyr Leu Val Ser Leu Leu Asp Ser Gin lie Asp Ser Pro Ala 



325 



330 



335 



Thr Leu Phe Ala Asp Glu Gin Thr Leu Glu Ala Ala Lys Arg His Ser 



340 



345 



350 



Tyr Gin Arg Gly Val Leu Glu Gly Arg Asp Met Ala Lys lie Phe Ala 



355 



360 



365 



Trp Met Arg Pro Asn Asp Leu lie Trp Asn Tyr Trp Val Asn Asn Tyr 



370 



375 



380 



Leu Leu Gly Lys Glu Pro Pro Ala Phe Asp lie Leu Tyr Trp Asn Ser 



385 



390 



395 



400 



Asp Asn Thr Arg Leu Pro Ala Ala Phe His Gly Asp Leu Leu Asp Phe 



405 



410 



415 



Phe Lys His Asn Pro Leu Thr His Pro Gly Gly Leu Glu Val Cys Gly 
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420 425 430 

Thr Pro lie Asp Leu Gin Lys Val Asn Val Asp Ser Phe Ser Val Ala 

435 440 445 

Gly lie Asn Asp His lie Thr Pro Trp Asp Ala Val Tyr Arg Ser Thr 

450 455 460 

Leu Leu Leu Gly Gly Asp Arg Arg Phe Val Leu Ser Asn Ser Gly His 

470 475 480 



465 



lie Gin Ser lie Leu Asn Pro Pro Ser Asn Pro Lys Ser Asn Tyr lie 



485 



490 



495 



Glu Asn Pro Lys Leu Ser Gly Asp Pro Arg Ala Trp Tyr Tyr Asp Gly 



500 



505 



510 



Thr His Val Glu Gly Ser Trp Trp Pro Arg Trp Leu Ser Trp lie Gin 



515 



520 



525 



Glu Arg Ser Gly Thr Gin Arg Glu Thr Leu Met Ala Leu Gly Asn Gin 



530 



535 



540 



Asn Tyr Pro Pro Met Glu Ala Ala Pro Gly Thr Tyr Val Arg Val Arg 



545 



550 



555 



560 



<210> 5 

<211> 1179 

<212> DNA 

<213> Ralstonia eutropha 



<220> 

<221> CDS 

<222> (1).. (1179) 



<400> 5 

atg act gac gtt gtc ate gta tec gec gec cgc acc gcg gtc ggc aag 48 
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Met Thr 
1 

ttt ggc 

Phe Gly 

gtc ate 
Val lie 

age gaa 
Se r Glu 
50 

ccc gca 
Pro Ala 

65 
gec atg 
Ala Met 

ctg gec 
Leu Ala 

ggc ggc 
Gly Gly 

cgc gat 
Arg Asp 
130 
gtc gac 
Val Asp 
145 



Asp Val 

ggc teg 

Gly Ser 
20 

aag gec 

Ly s Ala 
35 

gtc ate 

Val lie 

cgc cag 
Arg Gin 

ac c ate 
Thr I le 

gec aac 
Ala As n 
100 
cag gaa 
Gin Glu 
1 15 

ggt ttc 
Gly Phe 

ggc ctg 
Gly Leu 



Val lie 
5 

ctg gec 

Leu Ala 

gcg ctg 
Ala Leu 

atg ggc 
Met Gly 

gec gcg 

Ala Ala 
70 

aac aag 

Asn Lys 

85 

gcg ate 

Ala lie 

aac atg 
Asn Met 

cgc atg 
Arg Met 

tgg gac 
Trp Asp 
150 



Val Ser 

aag ate 
Lys I 1 e 

gag cgc 
Glu Arg 
40 

cag gtg 
Gin Val 
5 5 

ate aag 
lie Lys 

gtg tgc 
Val Cys 

atg gcg 
Met Ala 

age gee 
Ser Ala 
120 
ggc gat 
Gly Asp 
135 

gtg tac 
Val Tyr 



Ala Ala 
10 

ccg gca 
Pro Ala 

25 
gee ggc 
Ala Gly 

ctg ac c 
Leu Thr 

gec ggc 
Ala Gly 

ggc teg 
Gly Ser 
90 

ggc gac 
Gly Asp 
105 

gec ccg 
A 1 a Pro 

gec aag 
Ala Lys 

aac cag 
Asn Gin 



Arg Thr 

ccg gaa 
Pro Glu 

gtc aag 
Val Lys 

gee ggt 

Ala Gly 
60 

ctg ccg 

Leu Pro 

75 

ggc ctg 

Gly Leu 

gee gag 
Ala Glu 

cac gtg 
His Val 

ctg gtc 
Leu Val 
140 
tac cac 
Tyr His 
155 



Ala Val 

ctg ggt 

Leu Gly 
30 

ccg gag 

Pro Glu 

45 

teg ggc 

Ser Gly 

gcg atg 

Ala Met 

aag gee 

Lys Ala 

ate gtg 

He Val 
110 

ctg ccg 

Leu Pro 
125 

gac ace 

Asp Thr 

atg ggc 

Met Gly 



PCT/JP00/05331 

Gly Lys 
15 

gee gtg 96 
Ala Val 

cag gtg 144 
Gin Val 

cag aac 192 
Gin Asn 

gtg ccg 240 
Val Pro 
80 

gtg atg 288 
Val Met 
95 

gtg gee 336 
Val Ala 

ggc teg 384 
Gly Ser 

atg ate 432 
Met He 

ate ace 480 
I le Thr 
160 
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gcc gag aac gtg gcc aag gaa tac ggc ate aca cgc gag gcg cag gat 528 

Ala GIu Asn Val Ala Lys GIu Tyr G!y lie Thr Arg Glu Ala Gin Asp 

165 170 175 

gag ttc gcc gtc ggc teg cag aac aag gcc gaa gcc gcg cag aag gcc 576 

Glu Phe Ala Val Giy Ser Gin Asn Lys Ala Glu Ala Ala Gin Lys Ala 

180 185 190 

ggc aag ttt gac gaa gag ate gtc ccg gtg ctg ate ccg cag cgc aag 624 

Gly Lys Phe Asp Glu Glu lie Val Pro Val Leu lie Pro Gin Arg Lys 

195 200 205 

ggc gac ccg gtg gcc ttc aag acc gac gag ttc gtg cgc cag ggc gcc 672 

Gly Asp Pro Val Ala Phe Lys Thr Asp Glu Phe Val Arg Gin Gly Ala 

210 215 220 

acg ctg gac age atg tec ggc etc aag ccc gcc ttc gac aag gcc ggc 720 

Thr Leu Asp Ser Met Ser Gly Leu Lys Pro Ala Phe Asp Lys Ala Gly 

225 230 235 240 

acg gtg acc gcg gcc aac gcc teg ggc ctg aac gac ggc gcc gcc gcg 768 

Thr Val Thr Ala Ala Asn Ala Ser Gly Leu Asn Asp Gly Ala Ala Ala 

245 250 255 

gtg gtg gtg atg teg gcg gcc aag gcc aag gaa ctg ggc ctg acc ccg 816 

Val Val Val Met Ser Ala Ala Lys Ala Lys Glu Leu Gly Leu Thr Pro 

260 265 270 

ctg gcc acg ate aag age tat gcc aac gcc ggt gtc gat ccc aag gtg 864 

Leu Ala Thr lie Lys Ser Tyr Ala Asn Ala Gly Val Asp Pro Lys Val 

275 280 285 

atg ggc atg ggc ccg gtg ccg gcc tec aag cgc gcc ctg teg cgc gcc 912 

Met Gly Met Gly Pro Val Pro Ala Ser Lys Arg Ala Leu Ser Arg Ala 

290 295 300 

gag tgg acc ccg caa gac ctg gac ctg atg gag ate aac gag gcc ttt 960 

Glu Trp Thr Pro Gin Asp Leu Asp Leu Met Glu lie Asn Glu Ala Phe 
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305 310 315 320 

gcc gcg cag gcg ctg gcg gtg cac cag cag atg ggc tgg gac acc tec 1008 

Ala Ala Gin Ala Leu Ala Val His Gin Gin Met Gly Trp Asp Thr Ser 

325 330 335 

aag gtc aat gtg aac ggc ggc gcc ate gcc ate ggc cac ccg ate ggc 1056 

Lys Val Asn Val Asn Gly Gly Ala lie Ala lie Gly His Pro lie Gly 

340 345 350 

gcg teg ggc tgc cgt ate ctg gtg acg ctg ctg cac gag atg aag cgc 1104 

Ala Ser Gly Cys Arg lie Leu Val Thr Leu Leu His Glu Met Lys Arg 

355 360 365 

cgt gac gcg aag aag ggc ctg gcc teg ctg tgc ate ggc ggc ggc atg 1152 

Arg Asp Ala Lys Lys Gly Leu Ala Ser Leu Cys lie Gly Gly Gly Met 

370 375 380 

ggc gtg gcg ctg gca gtc gag cgc aaa 1179 

Gly Val Ala Leu Ala Val Glu Arg Lys 

385 390 



<210> 6 

<2 1 1 > 393 

<212> PRT 

<213> Ralstonia eutropha 



<400> 6 

Met Thr Asp Val Val lie Val Ser Ala Ala Arg Thr Ala Val Gly Lys 

15 10 15 

Phe Gly Gly Ser Leu Ala Lys lie Pro Ala Pro Glu Leu Gly Ala Val 

20 25 30 

Val lie Lys Ala Ala Leu Glu Arg Ala Gly Val Lys Pro Glu Gin Val 
35 40 45 
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Ser Glu Val lie Met Gly Gin Val Leu Thr Ala Gly Ser Gly Gin Asn 

50 55 60 

Pro Ala Arg Gin Ala Ala lie Lys Ala Gly Leu Pro Ala Met Val Pro 
65 70 75 80 

Ala Met Thr lie Asn Lys Val Cys Gly Ser Gly Leu Lys Ala Val Met 

85 90 95 

Leu Ala Ala Asn Ala lie Met Ala Gly Asp Ala Glu lie Val Val Ala 

100 105 110 

Gly Gly Gin Glu Asn Met Ser Ala Ala Pro His Val Leu Pro Gly Ser 

115 120 125 

Arg Asp Gly Phe Arg Met Gly Asp Ala Lys Leu Val Asp Thr Met lie 

130 135 140 

Val Asp Gly Leu Trp Asp Val Tyr Asn Gin Tyr His Met Gly lie Thr 
145 150 155 160 

Ala Glu Asn Val Ala Lys Glu Tyr Gly lie Thr Arg Glu Ala Gin Asp 

165 170 175 

Glu Phe Ala Val Gly Ser Gin Asn Lys Ala Glu Ala Ala Gin Lys Ala 

180 185 190 

Gly Lys Phe Asp Glu Glu lie Val Pro Val Leu lie Pro Gin Arg Lys 

195 200 205 

Gly Asp Pro Val Ala Phe Lys Thr Asp Glu Phe Val Arg Gin Gly Ala 

210 215 220 

Thr Leu Asp Ser Met Ser Gly Leu Lys Pro Ala Phe Asp Lys Ala Gly 
225 230 235 240 

Thr Val Thr Ala Ala Asn Ala Ser Gly Leu Asn Asp Gly Ala Ala Ala 

245 250 255 

Val Val Val Met Ser Ala Ala Lys Ala Lys Glu Leu Gly Leu Thr Pro 

260 265 270 

Leu Ala Thr He Lys Ser Tyr Ala Asn Ala Gly Val Asp Pro Lys Val 
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275 280 285 

Met Gly Met Gly Pro Val Pro Ala Ser Lys Arg Ala Leu Ser Arg Ala 

290 295 300 

Glu Trp Thr Pro Gin Asp Leu Asp Leu Met Glu lie Asn Glu Ala Phe 
305 310 315 320 

Ala Ala Gin Ala Leu Ala Val His Gin Gin Met Gly Trp Asp Thr Ser 

325 330 335 

Lys Val Asn Val Asn Gly Gly Ala lie Ala He Gly His Pro lie Gly 

340 345 350 

Ala Ser Gly Cys Arg lie Leu Val Thr Leu Leu His Glu Met Lys Arg 

355 360 365 

Arg Asp Ala Lys Lys Gly Leu Ala Ser Leu Cys lie Gly Gly Gly Met 

370 375 380 

Gly Val Ala Leu Ala Val Glu Arg Lys 
385 390 



<210> 7 

<211> 738 

<212> DNA 

< 2 1 3 > Ralstonia eutropha 



<220> 

<221> CDS 

<222> (1). . (738) 



<400> 7 

atg act cag cgc att gcg tat gtg acc ggc ggc atg ggt ggt ate gga 48 
Met Thr Gin Arg He Ala Tyr Val Thr Gly Gly Met Gly Gly He Gly 
15 10 15 
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acc gcc att tgc cag egg ctg gec aag gat ggc ttt cgt gtg gtg gec 96 

Thr Ala lie Cys Gin Arg Leu Ala Lys Asp Gly Phe Arg Val Val Ala 

20 25 30 

ggt tgc ggc ccc aac teg ccg cgc cgc gaa aag tgg ctg gag cag cag 144 

Gly Cys Gly Pro Asn Ser Pro Arg Arg Glu Lys Trp Leu Glu Gin Gin 

35 40 45 

aag gcc ctg ggc ttc gat ttc att gcc teg gaa ggc aat gtg get gac 192 

Lys Ala Leu Gly Phe Asp Phe lie Ala Ser Glu Gly Asn Val Ala Asp 

50 55 60 

tgg gac teg acc aag acc gca ttc gac aag gtc aag tec gag gtc ggc 240 

Trp Asp Ser Thr Lys Thr Ala Phe Asp Lys Val Lys Ser Glu Val Gly 

65 70 75 80 

gag gtt gat gtg ctg ate aac aac gcc ggt ate acc cgc gac gtg gtg 288 

Glu Val Asp Val Leu lie Asn Asn Ala Gly lie Thr Arg Asp Val Val 

85 90 95 

ttc cgc aag atg acc cgc gcc gac tgg gat gcg gtg ate gac acc aac 336 

Phe Arg Lys Met Thr Arg Ala Asp Trp Asp Ala Val lie Asp Thr Asn 

100 105 110 

ctg acc teg ctg ttc aac gtc acc aag cag gtg ate gac ggc atg gcc 384 

Leu Thr Ser Leu Phe Asn Val Thr Lys Gin Val lie Asp Gly Met Ala 

115 120 125 

gac cgt ggc tgg ggc cgc ate gtc aac ate teg teg gtg aac ggg cag 432 

Asp Arg Gly Trp Gly Arg lie Val Asn lie Ser Ser Val Asn Gly Gin 

130 135 140 

aag ggc cag ttc ggc cag acc aac tac tec acc gcc aag gcc ggc ctg 480 

Lys Gly Gin Phe Gly Gin Thr Asn Tyr Ser Thr Ala Lys Ala Gly Leu 

145 150 155 160 

cat ggc ttc acc atg gca ctg gcg cag gaa gtg gcg acc aag ggc gtg 528 

His Gly Phe Thr Met Ala Leu Ala Gin Glu Val Ala Thr Lys Gly Val 
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165 

acc gtc aac acg gtc 
Thr Val Asn Thr Val 
180 

gcg ate cgc cag gac 
Ala lie Arg Gin Asp 
195 

aag cgc ctg ggc ctg 
Lys Arg Leu Gly Leu 
210 

leg teg gag gag tec 
Ser Ser G 1 u G 1 u Ser 
225 

ggc ggc ctg cat atg 
Gly Gly Leu His Met 
245 



170 

tct ccg ggc tat ate gec 
Ser Pro Gly Tyr lie Ala 
185 

gtg etc gac aag ate gtc 
Val Leu Asp Lys lie Val 
200 

ccg gaa gag ate gec teg 
Pro Glu Glu lie Ala Ser 
215 

ggt tic teg acc ggc gec 
Gly Phe Ser Thr Gly Ala 
230 235 
ggc 
Gly 



175 

acc gac atg gtc aag 576 
Thr Asp Met Val Lys 
190 

gcg acg ate ccg gtc 624 
Al a Thr I 1 e Pro Val 
205 

ate tgc gee tgg ttg 672 

1 1 e Cys Ala T rp Leu 

220 

gac ttc teg etc aac 720 
Asp Phe Ser Leu Asn 
240 

738 



<210> 8 

< 2 1 1 > 246 

<212> PRT 

<213> Ralstonia eutropha 



<400> 8 

Met Thr Gin Arg He Ala Tyr Val Thr Gly Gly Met Gly Gly lie Gly 

15 10 15 

Thr Ala lie Cys Gin Arg Leu Ala Lys Asp Gly Phe Arg Val Val Ala 

20 25 30 

Gly Cys Gly Pro Asn Ser Pro Arg Arg Glu Lys Trp Leu Glu Gin Gin 
35 40 45 
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Lys Ala Leu Gly Phe Asp Phe lie Ala Ser Glu Gly Asn Val Ala Asp 

50 55 60 

Trp Asp Ser Thr Lys Thr Ala Phe Asp Lys Val Lys Ser Glu Val Gly 
65 70 75 80 

Glu Val Asp Val Leu lie Asn Asn Ala Gly lie Thr Arg Asp Val Val 

85 90 95 

Phe Arg Lys Met Thr Arg Ala Asp Trp Asp Ala Val lie Asp Thr Asn 

100 105 110 

Leu Thr Ser Leu Phe Asn Val Thr Lys Gin Val lie Asp Gly Met Ala 

115 120 125 

Asp Arg Gly Trp Gly Arg lie Val Asn lie Ser Ser Val Asn Gly Gin 

130 135 140 

Lys Gly Gin Phe Gly Gin Thr Asn Tyr Ser Thr Ala Lys Ala Gly Leu 
145 150 155 160 

His Gly Phe Thr Met Ala Leu Ala Gin Glu Val Ala Thr Lys Gly Val 

165 170 175 

Thr Val Asn Thr Val Ser Pro Gly Tyr lie Ala Thr Asp Met Val Lys 

180 185 190 

Ala lie Arg Gin Asp Val Leu Asp Lys lie Val Ala Thr lie Pro Val 

195 200 205 

Lys Arg Leu Gly Leu Pro Glu Glu lie Ala Ser lie Cys Ala Trp Leu 

210 215 220 

Ser Ser Glu Glu Ser Gly Phe Ser Thr Gly Ala Asp Phe Ser Leu Asn 
225 230 235 240 

Gly Gly Leu His Met Gly 
245 



<210> 9 
<2 1 1 > 542 
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<212> DNA 

<213> Pseudomonas sp. strain 61-3 



<400> 9 



gaat tct tgc 


gcgtgcac t c 


t cc 1 1 ccgcc 


gaag tccagg 


gccacggcaa 


ace t atcc tg 


60 


caat 1 1 ggca 


agat cggcgt 


aggcc tgaac 


aagg t agaac 


eggcegg tea 


g t aegcac tg 


120 


aaa t tgacc t 


t cgacgacgg 


ccatgacagc 


ggee tgttca 


cctgggat t a 


tc tgtaccaa 


180 


c tggcac aac 


gt caggaagc 


ac 1 1 tgggca 


gat t atct tg 


cagaac t caa 


agegge t gga 


240 


aag t cccgcg 


accc aagcga 


at ccatcgt c 


aagc tgatgc 


tctaattcag 


gectet tget 


300 


ct ttagaggg 


catt ttctaa 


1 1 tcatc tgt 


t tgaatgetc 


cgc tg tgegg 


caagegat tg 


360 


gcctgcttgc 


gaaaaaaa 1 1 


aaac t cggg t 


aaccaa tgga 


gc tggcaag t 


t ccc tgcag t 


420 


gctctc tgaa 


c t agaaagca 


acg t tgtgca 


at t aacgg t c 


acccgagcag 


tagtacc tgg 


480 


cggt tgc tgt 


gtgac t acac 


age tggtccc 


ggtac tegtc 


tcaggacaa t 


ggagcg tegt 


540 



ag 542 



<210> 10 
<211> 841 
<212> DNA 

<213> Ralstonia eutropha 
<400> 10 

cccgggcaag taccttgccg acatctatgc 

ctgtaccgag gtctacggcg gcgacgcctg 

ctatcggcgc gatggcgtga ccggccgcat 

ccgccgctgc ctcactcgtc cttgcccctg 

cgtcggcggc ggccgggcgt geccatgatg 

acatcaggaa ggtggcaacg cctgccacca 

ecaegtagag ccagccaatg gecacgatgt 

tetggggect eggcagatge gagegctgea 



gctggcgcgc acgcgcctgg cgcgcgccgg 60 
caccgtggcc gacgccggtc gcttctactc 120 
ggccagcctg gtctggctgg eggactgage 180 
gccgcctgcg cgcgctcggc ttcagccttg 240 
tagagcacca cgccaccggc gccatgccat 300 
cgttgtgctc ggtgatcgcc ateatcageg 360 
acatcaaaaa ttcatccttc tcgcctatgc 420 
taccgtccgg taggteggga agcgtgcagt 480 
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gccgaggcgg attcccgcat tgacagcgcg tgcgttgcaa ggcaacaatg gactcaaatg 540 

tctcggaatc gctgacgatt cccaggtttc tccggcaagc atagcgcatg gcgtctccat 600 

gcgagaatgt cgcgcttgcc ggataaaagg ggagccgcta tcggaatgga cgcaagccac 660 

ggccgcagca ggtgcggtcg agggcitcca gccagttcca gggcagatgt gccggcagac 720 

cctcccgctt tgggggaggc gcaagccggg Iccattcgga tagcatctcc ccatgcaaag 780 

tgccggccag ggcaatgccc ggagccggtt cgaatagtga cggcagagag acaatcaaat 840 

c 841 



<210> 11 

<211> 292 

<212> DNA 

< 2 1 3 > Ralstonia eutropha 



<400> 11 

cctgccggcc tggttcaacc agtcggcagc cggcgctggc gcccgcgtat tgcggtgcag 60 

ccagcgcggc gcacaaggcg gcgggcgttt cgtttcgccg cccgtttcgc gggccgtcaa 120 

ggcccgcgaa tcgtttctgc ccgcgcggca ttcctcgctt tttgcgccaa ttcaccgggt 180 

tttccttaag ccccgtcgct tttcttagtg ccttgttggg catagaatca gggcagcggc 240 

gcagccagca ccatgttcgt gcagcgcggc cctcgcgggg gcgaggctgc ag 292 
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